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AMENDMENT AND RESPONSE UNDER 37 CFR S 1.111 

Commissioner for Patents 
Washington, D.C. 20231 

Applicant has reviewed the Office Action fiiailed on June 19, 2002. Please amend the 
above-identified patent application as follows./A/ 



\THE ABSTRACT 

Please make the paragraph syfcstitutions indicated in the appendix entitled Clean Version 
of Amended Abstract. The specific changes incorporated in the substitute Abstract are shown in 
the following marked-up version of the Abstract: 



\> ABSTRACT 

The present invention provideA method for preparing an ester of betulin[-] at the 3- 
racetatel position. e.g.» betulin-3-acetate. including ralcoholvzingl the selective alcoholvsis of a 
betulin-3,28-[dibenzoate;] diesten eQj. betulin-3«28-diacetate: a [process]method for preparing 
betulin-3-acetate including[:] (1) ace^ating betulin to provide betulin r 3,28- 
fdibenzoate] diacetate and (2) the alcohblvsis of[ alcoholvzing] betulin z 3,28-[dibenzoate]diacetate 
to provide betulin-3-acetate; and^m^od [process] for preparing betulinic acid[:] (1) acetylating 
betulin to provide betulin-3 % 28-rdibenzoate;l diacetate. (2) the alcoholvsis of 
[alcoholyzinglbetulin-3^84dib^oate1 diacetate to provide betulin-3-acetate[;] A (3) oxidizing 
betulin-3-acetate to prbvide betulinib aldehyde-3-acetate[;] a (4) oxidizing betulinic aldehydes- 
acetate to provide bemlim^ac^d-^ac etate[;] 4 and (5) deprotecting betulinic acid-3-acetate to 
provide betulinic acidr J 
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IN THE CLAIMS 

Please substitute the claim set in the appendix entitled Clean Version of Pending Claims 
for the previously pending claim set. The substitute claim set is intended to reflect amendment of 
previously pending claims 1, 5, 6, 7, 8, 12, 13, and 22. The specific amendments to individual 
claims are detailed in the following marked up set of claims. 

1 . (ONCE AMENDED) A process for preparing a compound of formula EH 





I 
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to provide a corresponding compound of formula II 



R 




II 



wherein R, and R 2 are each independently [any suitable organic group] (C r C 1 0 )alkvl. (C 3 - 
C T n)alkenvl (C 2 -C 1 0 )alkvnvl. or ( C r C 1 P )arvL wherein any alkvL alkenvl alkvnvl. or arvl of R , 
and R ? can be optionally substituted with one or more halo, nitro. cvano. trifluoromethvl. 
hydroxy. SR or NRR. wherein each R is independently H or (C r C 10 )alkyl: and 

(2) alcoholyzing a compound of formula II to provide a corresponding compound 

of formula HI. 

2. The process of claim 1 wherein the acylating comprises heating to reflux in acetic 
acid and acetic anhydride for about 2 hours to about 5 hours. 

3. The process of claim 1 wherein the acylating comprises heating in pyridine and 
benzoyl chloride at about 50°C to about 60°C for about 20 hours to about 30 hours. 

4. The process of claim 1 wherein the alcoholyzing comprises heating in the 
presence of an aluminum alkoxide and an anhydrous alcohol. 



5 . (ONCE AMENDED) The process of claim [1 wherein R, and R 2 are each (C r C I0 )alkyl] 
4 wherein the aluminum alkoxide is aluminum isopropoxide . 
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6. (ONCE AMENDED) The process of claim [5 wherein (C 1 -C, 0 )alkyl is methyl] 4 wherein 
the alcohol is isopropanol . 

7. (ONCE AMENDED) The process of claim [6 wherein the aluminum alkoxide is 
aluminum isopropoxide] 1 wherein the acvlating is carried out employing an acid anhydride, a 
carboxylic acid, or an acid chloride . 

8. (ONCE AMENDED) The process of claim [1 wherein the alcohol is isopropanol] 1 
wherein the acylating is carried out employing acetic anhydride, benzoyl anhydride, maleic 
anhydride, phtalic anhydride, succinic anhydride, acetic acid, benzoic acid, acetyl chloride, 
pentanoyl chloride, or benzoyl chloride . 

9. The process of claim 1 further comprising oxidizing the compound of formula EI 
to provide a compound of formula VI 




VI 



10. The process of claim 9 further comprising oxidizing the compound of formula VI 

to provide a compound of formula IV 
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11. The process of claim 10 further comprising deprotecting the compound of formula 

IV to provide a compound of formula V 
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1 2. (ONCE AMENDED) A process for preparing the compound of formula V 
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comprising: 

(1) acylating a compound of formula I 




OH 
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to provide a corresponding compound of formula II 



AMENDMENT AND RESPONSE UNDER 37 CFR f 1.111 

Serial Number: 09/840,627 
Filing Date: April 23, 2001 

Title: METHOD FOR MANUFACTURING BETULTNIC ACID 



Page 7 

Dkt: 600.460US3 




o 



II 



wherein R, and R 2 are each independently [any suitable organic group] (C r C i r >)alkvh (C r 
C 1 0 )alkenvU (C 2 -C 1 0 )alkynvl. or (C 6 -C 1 0 )arvl, wherein any alkvl. alkenvK alkvnvl or arvl of R } 
and R ? can be optionally substituted with one or more halo, nitro. cvano, trifluoromethvL 
hydroxy. SR or NRR. wherein each R is independently H or (C r C 10 )alkyl: 

(2) alcoholyzing a compound of formula II to provide a corresponding compound 

of formula HI; 



(3) oxidizing the compound of formula HI to provide a corresponding compound 

of formula VI; 




OH 



in 
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VI 



(4) oxidizing the compound of formula VI to provide a compound of formula IV; 

and 




V. 



(5) deprotecting the compound of formula IV to provide the compound of formula 
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13. (ONCE AMENDED) The process of claim 12 wherein [R, and R 2 are each methylj the 
alcoholyzing is carried out for about 0.5 hows to about 5 hours . 

14. The process of claim 12 wherein the alcoholyzing comprises heating the 
compound of formula II in the presence of an aluminum alkoxide and an anhydrous alcohol. 

15. The process of claim 14 wherein the aluminum alkoxide is aluminum 
isopropoxide. 

16. The process of claim 14 wherein the alcohol is isopropanol. 

17. The process of claim 12 wherein the acylating comprises heating to reflux in 
acetic acid and acetic anhydride for about 2 hours to about 5 hours. 



18. The process of claim 12 wherein the acylating comprises heating in pyridine and 

benzoyl chloride at about 50°C to about 60°C for about 20 hours to about 30 hours. 
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19. The process of claim 12 wherein the oxidizing of compound m to compound VI 

comprises palladium acetate, molecular sieves, and oxygen in trifluoromethylbenzene and 
pyridine at about 80°C to about 85°C for about 0.5 hour to about 4 hours. 



20. The process of claim 12 wherein the oxidizing of compound VI to compound IV 

comprises oxygen and Cobalt (HI) acetylacetonate in trifluoromethylbenzene at 60-65°C for 
about 0.5 hour to about 2 hours. 



21 . The process of claim 12 wherein the deprotecting comprises heating to reflux in 
methanol, water and sodium hydroxide. 

22. (ONCE AMENDED) A process for preparing a compound of formula EI 




wherein R } and R 2 are each independently [any suitable organic group] (C r C i n )alkyl. (C 3 - 
C i n )alkenvl fC^-C , Jalkvnvl. or rCg -C ^arvL wherein any alkvl. alkenvL alkvnvL or arvl of R , 
and R, can be optionally substituted with one or more halo, nitro. cvano. trifluoromethvL 
hydroxy, SR or NRR, wherein each R is independently H or fC r C lff )alkyl: to provide the 
compound of formula HI. 
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REMARKS 

Applicant has carefully reviewed and considered the Office Action mailed on June 19, 
2002, and the references cited therewith. 

Claims 1, 5, 6, 7, 8, 12, 13, and 22 have been amended, no claims have been canceled, 
and no claims have been added; as a result, claims 1-22 are now pending in this application. 
Support for the amendments to the claims can be found in the specification as originally filed. 
Specifically, support for the amendment to claims 1,12, and 22 can be found, e.g., at page 8, line 
24 to page 9, line 2. Support for the amendment to claim 5 can be found, e.g., at claim 7 as 
originally filed. Support for the amendment to claim 6 can be found, e.g., at claim 8 as originally 
filed. Support for the amendment to claim 7 can be found, e.g., page 9, lines 3-10. Support for 
the amendment to claim 8 can be found, e.g., page 9, lines 3-10. Support for the amendment to 
claim 1 3 can be found, e.g., page 1 1 , lines 22-23 . As such, no new matter has been added by way 
of this amendment. 

Double Patenting Rejection 

Claims 1-3, 5-6, 8-13 and 17-22 were rejected under the statutory double patenting (35 
U.S.C. 101) over claims 4, 7 and 14-16 of U.S. Patent No. 6,232,481. Applicant respectfully 
traverses this rejection. 

Claims 1, 5, 6, 7, 8, 12, 13, and 22 have been amended. Applicant believes the 
amendments to the claims obviate the double patenting rejection. 

Withdrawal of the double patenting rejection is respectfully requested. 

Allowable Subject Matter 
Claims 4, 7 and 14-16 were objected to as being dependent upon a rejected base claim, 
but were indicated to be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. It is respectfully pointed out that 
Applicant believes the amendments to the claims obviate this objection. 
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Conclusion 

Applicant respectfully submits that the claims are in condition for allowance and 
notification to that effect is earnestly requested. The Examiner is invited to telephone 
Applicant's attorney (612-359-3261) to facilitate prosecution of this application. 

If necessary, please charge any additional fees or credit overpayment to Deposit Account 
No. 19-0743. 

Respectfully submitted, 
PAVEL A. KRASUTSKY 
By their Representatives, 

SCHWEGMAN, LUNDBERG, WOESSNER & KLUTH, PA. 
P.O. Box 2938 
Minneapolis, MN 55402 
(612)359-3261 

Date By 




Gary JrSpeier 
Reg. No. 45,458 
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METHOD FOR MANUFACTURING BETULINIC ACBD 
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Abstract of the Disclosure 

The present invention provides a method for preparing an ester of betulin at the 3- 
position, e.g., betulin-3-acetate, including the selective alcoholysis of a betulin-3,28-diester, e.g., 
betulin-3,28-diacetate; a method for preparing betulin-3-acetate including (1) acetylating betulin 
to provide betulin z 3,28-diacetate and (2) the alcoholysis of betulin z 3,28-diacetate to provide 
betulin-3-acetate; and a method for preparing betulinic acid (1) acetylating betulin to provide 
betulin-3,28-diacetate, (2) the alcoholysis of betulin-3,28-diacetate to provide betulin-3-acetate, 
(3) oxidizing betulin-3 -acetate to provide betulinic aldehyde-3-acetate, (4) oxidizing betulinic 
aldehyde-3-acetate to provide betulinic acid-3-acetate, and (5) deprotecting betulinic acid-3- 
acetate to provide betulinic acid. 
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1 . (ONCE AMENDED) A process for preparing a compound of formula HI 




in 



comprising: 

(1) acylating a compound of formula I 



HO 




OH 



I 
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to provide a corresponding compound of formula II 




wherein R, and R 2 are each independently (C r C ]0 )alkyl, (C 2 -C 10 )alkenyl, (C 2 -C 10 )alkynyl, or (C 6 - 
Cio)aryl> wherein any alkyl, alkenyl, alkynyl, or aryl of R, and R 2 can be optionally substituted 
with one or more halo, nitro, cyano, trifluoromethyl, hydroxy, SR or NRR, wherein each R is 
independently H or (C,-C 10 )alkyl; and 

(2) alcoholyzing a compound of formula II to provide a corresponding compound 

of formula IE. 

2. The process of claim 1 wherein the acylating comprises heating to reflux in acetic 
acid and acetic anhydride for about 2 hours to about 5 hours. 

3. The process of claim 1 wherein the acylating comprises heating in pyridine and 
benzoyl chloride at about 50°C to about 60°C for about 20 hours to about 30 hours. 

4. The process of claim 1 wherein the alcoholyzing comprises heating in the 
presence of an aluminum alkoxide and an anhydrous alcohol. 
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5. (ONCE AMENDED) The process of claim 4 wherein the aluminum alkoxide is 
aluminum isopropoxide. 

6. (ONCE AMENDED) The process of claim 4 wherein the alcohol is isopropanol. 

7. (ONCE AMENDED) The process of claim 1 wherein the acylating is carried out 
employing an acid anhydride, a carboxylic acid, or an acid chloride. 

8. (ONCE AMENDED) The process of claim 1 wherein the acylating is carried out 
employing acetic anhydride, benzoyl anhydride, maleic anhydride, phtalic anhydride, succinic 
anhydride, acetic acid, benzoic acid, acetyl chloride, pentanoyl chloride, or benzoyl chloride. 

9. The process of claim I further comprising oxidizing the compound of formula HI 
to provide a compound of formula VI 




10. The process of claim 9 further comprising oxidizing the compound of formula VI 

to provide a compound of formula IV 
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RiGCO 




IV 



11. The process of claim 10 further comprising deprotecting the compound of formula 

IV to provide a compound of formula V 




12. (ONCE AMENDED) A process for preparing the compound of formula V 
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comprising: 

( 1 ) acylating a compound of formula I 




OH 



to provide a corresponding compound of formula II 
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II 



wherein R, and R 2 are each independently (C r C 10 )alkyl, (C 2 -C 10 )alkenyl, (C 2 -C 10 )alkynyl, or (C 6 - 
C 10 )aryl, wherein any alkyl, alkenyl, alkynyl, or aryl of R, and R 2 can be optionally substituted 
with one or more halo, nitro, cyano, trifluoromethyl, hydroxy, SR or NRR, wherein each R is 
independently H or (C r C 10 )alkyl; 

(2) alcoholyzing a compound of formula II to provide a corresponding compound 

of formula HI; 




III 
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(3) oxidizing the compound of formula in to provide a corresponding compound 

of formula VI; 




VI 



(4) oxidizing the compound of formula VI to provide a compound of formula IV; 

and 



RiOCO 




(5) deprotecting the compound of formula IV to provide the compound of formula 

V. 



Clean Version of Pending Claims 
Docket No. 00600.460US3 
UofMFileNo. 99084 



Page 8 




13. (ONCE AMENDED) The process of claim 12 wherein the alcoholyzing is carried out for 
about 0.5 hours to about 5 hours. 

14. The process of claim 12 wherein the alcoholyzing comprises heating the 
compound of formula II in the presence of an aluminum alkoxide and an anhydrous alcohol. 

15. The process of claim 14 wherein the aluminum alkoxide is aluminum 
isopropoxide. 

16. The process of claim 14 wherein the alcohol is isopropanol. 

17. The process of claim 12 wherein the acylating comprises heating to reflux in 
acetic acid and acetic anhydride for about 2 hours to about 5 hours. 



1 8. The process of claim 12 wherein the acylating comprises heating in pyridine and 

benzoyl chloride at about 50°C to about 60°C for about 20 hours to about 30 hours. 
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19. The process of claim 12 wherein the oxidizing of compound III to compound VI 
comprises palladium acetate, molecular sieves, and oxygen in trifluoromethylbenzene and 
pyridine at about 80°C to about 85°C for about 0.5 hour to about 4 hours. 

20. The process of claim 12 wherein the oxidizing of compound VI to compound IV 
comprises oxygen and Cobalt (EQ) acetylacetonate in trifluoromethylbenzene at 60-65°C for 
about 0.5 hour to about 2 hours. 

21 . The process of claim 1 2 wherein the deprotecting comprises heating to reflux in 
methanol, water and sodium hydroxide. 

22. (ONCE AMENDED) A process for preparing a compound of formula HI 




ffl 



comprising: alcoholyzing a corresponding compound of formula II 
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wherein Rj and R 2 are each independently (C,-C I0 )alkyl, (C 2 -C 10 )alkenyl, (C 2 -C 10 )alkynyl, or (C 6 - 
C 10 )aryl, wherein any alkyl, alkenyl, alkynyl, or aryl of Rj and R 2 can be optionally substituted 
with one or more halo, nitro, cyano, trifluoromethyl, hydroxy, SR or NRR, wherein each R is 
independently H or (C,-C 10 )alkyl; to provide the compound of formula IE. 



